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(54) XY STAGE POSITIONING DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To perform high-precison 
positioning without using an expensive length measuring 
means or increasing mechanical machining precision. 

SOLUTION: On a base 1, an X stage 11 and a Y stage 12 
which move in an X direction and a Y direction are 
provided and on the reverse surface of a θ stage 
13 provided on the X stage 11, a positioning scale plate 
21 given positioning marks in a grid pattern is fitted. 
To position the X and Y stages 11 and 12, a detecting 
device 22 detects the position of a positioning mark and 
after the position is stored, the X and Y stages 11 and 
12 are moved by specific quantities. Then the position 
of the positioning mark is detected and a position where 
the positioning mark should be after movement is 
calculated from the distance between positioning marks 
on the positioning scale plate 21 and the said movement 
quantity, thereby moving the X and Y stages 11 and 12 so 
that the positioning mark is at the position after the 
movement. 
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(54) [RWOZm XYXx-^flftSifeSge 
(57) [Ufa] 

5x^7-^11, Y^-yi 2#wte>n, x*^ 
i ±\zwt btiiz e xt-v 1 3 m 

A*2 ljWfc9{+ttbivtv*5. X, Y^-^ll, 
X, Y*7— *Jl 1, 1 2fcj^£*»«&S-&S. ol> 

fc* X, Y^f-5?ll, 12 5:»$t5o 




(b) 




(2) 



^mW-l 0-1 05 24 2 



imm**>mm 

[B*S 1 J 1 *flfc*fc»»*TfB4» 1 <OXT-i? 

±E»lo*^-^fc<M3Jv lfl©^f-^» 

t «W «#AIS»IH-«ft 2 <DXT-i? t % 
iilBB 2 ft 2 o^^— ^W6¥S 

±E»2<0*^-^oSffifcRtt&i'i* -to^ffiicsffi 10 
Kb* 

±Eftl, 2O^7 t -v?JBIIi*ai2:J:0±Eftl, 2cd 
7T-^il^^ f i, 2<0*x-^*tefiRfc1- 

±Effl»lis ±Eftl. »2^^t— y^|Offlffi«l- 
±Ettffl¥SfcJ:0»W*ixfcttKS:«)ffl^ 
-*©ffiB«:E«U 

±E»l. 2<o^7 t -^JE»^a:K:J:9JiE»l, ^2 20 
9*U*nfcffi«»»«^^^tt«S:EftU ±Eg 
fc, ±EIIte^»ttS^b»»lSirffi«*»ffl^-^^ 

bk* »»«fc«a$n^ttJB*»ffl^-^*Ht«rs 

J: 5fc, ±E»i, 2^^-^Ett#afcJ:9±E» 
1, 20^7 t -^Sr»«)S-fr5rtS:»fRfc1-6XY^ 

[0001] 

5Ii^5XY^f- $*ottBtfe*£fifcH1-3 t> 
[0 0 0 2] 

8fcft, 7-**^-*fc#»£ia:4d*e>, 9-?xt 

^<B*B3foWfc*ia. ±EB*ft#te*si*-(\ 7- 
^«:»liaifc«*+5IR. i-ftte%. 77^>yh • 
Vfcft3teS*lTl*4V*I7 — *«:B 
3t1-5t*, B8lC«1-J:5U:, F-*Wl:<D#g£ft|£ 
«R1, R2, -Ohry^Bf*«>llt*rtteAoT^5 
r.fc*|f*Siia. -l£lS60@)tlcjoJt^±Ef^5 L o 
flfttt* ft2 0B«R«)ftJt«)»«lrjgSM-6O-c, ± 
Etry^»«t«2®B«»<o|l3tott«tHa«^-t- so 



2 

&&m#*>9s ±Etry^»*iu-ctt±ii*ma«o 

So 

[ooo3]08 tuezkn^^wtwcttA 

UY^f-^l 2*»»FTttfc*0fJ'»t6*tTi8 9, 
Y*r— 5*1 2<D±.\ZJU K3«r^LTX*X" ^1 1 

[0 0 0 4] 414*—^*^ 5, 6 ttSgSb-=e— 
^-efe!9> *— yw*^4fiX l Y^f-^ll, 12H 

L, £fc, WB*-*5#S(Bi-5iX^^— ^1 1# 
X*fafc»!Br!*5o Sfc. 0*^-^1 3 f4B»L4v* 
Klh^a^JiOX^T 1 — ^1 1±T?E1(E^5. 12 

5, 6W|Hlte*^J:D, ±EX. Y^ll, 12 

©ttB*so»+'a. 

[0 0 0 5] lffitt!7- fXT— ^*3V>T, &K4 
tTy^»ffSrai«i-«^«:, X, Y^-yil, 12 

*ld*3V^-CJ±, &<0J:5 4#ifc#»e>ix-CV^fc o 
(1) X, Y^t-^11, 1 2*#lfc£i«#-/M* 

X, Y^f^ll, 1 2(D#fj^a^««^t^[6l±$ 

fci«ttX, Y^f^ll, 1 2*m&£<&®£'£ 

7, 8tcJ:9ttUiL-C7-r-K^s/^«l»i"ntf, !7- 

* ^^-^w»it4ttB»»«:3eai-* - 1 ^-e# 

So 

[0 0 0 6] (2) u-lFT^tHWIMlMy h«r*8 
tttt 5 4 if UT 7- * 5toilW*4«fcfiB*«? 
v\ ^4ft£*W)H > «. B9tt±E^— JFTtMHI 
ft iffl V * 7 - * * 5*B«fcBH£#«fe SrSi-BT?* 
BBfc*v*t, 1 0f47-^^f-y (HB"CHu 
ElS^LitX, Y, Mf-v?ll, 12, 13£££ 

-5 ltt!7^7f-yi Ofcfc tfe»B1-fi D 
[0 0 0 7] lttSfe, 5 2|j:i/-fT»iS8tfc 

tr-i^^y 7^54, ^ 7—5 3 St^lt^ 7— 5 1 



(3) 



«BH¥l 0-10 5 24 2 



5 2 ttHMift OH«^b ^7-53^; 

l«l®EIB*»S. *fc, J S; FIWBft*5 2^¥>HB» 

ft»5 2fcKSfci<bfc:, ;7-5 6^U^7-5 
1-CKItU J S; FtWi*«5 2tR5. *LT, U 
-IfTtKBKSS 2tttf-A^^y ^55t;7-5 
lB^EBSy l> *s<fcU\ ;7-56^;7-5iW 
SEHty 2«r«UJU y-^^x—^OY^OSEil^f 

So 

[0 00 8] 

( l ) o*tt-Ctt«lkaMI*K:±rf J: 5 4« 

TX»#it;iSo 

[0009] ±ta (2) o*«feSr«v^ntf, o. 

So 

ft if, ^>5r^>-;*^WiL<ftSo 
#»WttJ:E Ufctt*tt«oR|]HAS:%J8:U'C4 Stifc 

APX?tSSr±»f 5 r. t ft < *»*4{fcR**«:fi 5 i t 

[0 0 10] 

^7=— ^t, ±E»lO*r-^fciEl(rt-S»l<0*7 L 

i <DXT-i?<D&mijfok iars*fofc»»i- 2 

(O^r-^t, ±fB^2(D^x-v J $:j|2Sb-t-SE2(0^ 
^-5flB»#Rfc* ±E*2 0*y-y©«ffiU:Wte> 

+a»tti#Ri:, ±EJ*1, 2 0*x-^B»#&fcJ: 
0±E«1. 2^f-^lSt, .11, 20*x 

«>K««r«*i-4. *bT, ±KM«»tK ±E»l. 



J»2^^-y*«J!IHttBfc*ai:#, -bE»H¥*fc 
J:0»USnfcffifi»»ffl^--^<offiaSrE»L, ±E 
mi, 20*x-^ra4#Sfc±D±E*i, 
r-i ^*ffiftfttHk*«fc0fc, ±E&ffi^J&lwJ:!9& 
tti^nfcffiEft^ffl^-^^ffiaSrEISL, ±ES«£B 
*lcKlt61xfc*»ottaftftffl^--^lllloBi4:, ± 

Ejwe^tti^feiMBafcttaftfcw^-^ wta-f 
^^mtai-^sffiafc. #»a^*iasixfe«ta*«)» 

10 ^-*jWftRi-*J: 5lw % ±E»1, 2 0^f-^I» 
#IWc±9±E»l. 2^f-^Sr»l!i^5. 
[0 0 11] *«MK*V^r», ±EoJ:5fc* 3tl<£> 
^^-^«ffi^tta«»ffl^-^**BfcK»tfc*« 

a«rfta-ra*tB¥S*R«\ »2o^f-?t 

jS£i#ttS^fc<0^ ±Ett«ft»JS**-A4RfcK 
»tbn^ffia»»ffl^-^^tt««:±E»tll*»-C*Hl 

fcOT, WELfcK«4u-1fTtWIW^«i-*w 

20 ta<, jg2o^^-^*jB»a^ffiBft»i"* 

flE&LTtt, Bttfci-*ffia»*»^-^*»ttJ#»0 
[0 0 12] 

30 mw — fXT—Wftim, RB (b) tt (a) OA 
-A»rffiBfc*LT*3!!K BB"Ctt, X, Y^x-^S: 

WEE 8 iP!«ftlg«««Sr#i"CV>So 
[ooisiaiwt, ms^, nBx^f- 

5?, 12ttY^f-^ 1 3110^-^*^ WE 
LfcJ:5fc, aMflifcY*^*—:*! 2 K2fr^ 

±fc;tf^ K3*r#L-CX*^-^l liUMMTIBtefcO 

x, Y^f-^ll, 1 2ttBa*bftv*Hft j e~ * Id J: 
OBB^liTBB^HioX/Y^rttellUliU e*x- 
>>l 3ttB*L4v^jra*— *fcJ:9Blli*iiTlslCt" 

[0 0 14]*«WX, Y^7^11, 12ttt 

srasKwu tta**«^*— ^K2ias*9#ttb*LT 

so V>S 0 Hit. ±Etta*Affl^4r^«2 



(4) 



4*BB¥l 0-105242 



-rsfc&<a&ttis@2 2^^t)wt«bixrv>-5 0 

g2 2|S#2I2 2 a t. CCV*§frbm&ZftZ>$L&m 
= f-22bk, ^-7^7-22di: N U 2 2 c rt> b 

2 2d, l/yX2 2 c ^fCfflWffl^^g2 
lKflatt^tlSo ^UT, ^<OKM#^l^X2 2 c, 
/n-7^7-2 2 d£^LTg&3SH^2 2 b tCA^f 

[0 0 15] ±!S^£ii^S2 2<D<g3M±, 

lOfg (g&^2 2b^«t!9S 
&£*l£iliffi7>55 0 0/im£) g£<t1-5<7^S£L 
K ft*3, IDEl"eH^liS^e2 2£lo$:it£&'££^ 

[ooi6] m2te*nmm<D7-? XT-i?%umi- 
zmwn<Dm&*7jkirmxbY) , mmi^^x, 22b 

ztitcmi&nm&i&mmms ot«$^^^ 3 1 k 

^T^tl^o =>Vbn-7 3 2\Z±.R%&m*2 2 bl: 
X, Y, fl^r^ll, 12, 1 3£»f-5*:&c0 

fa»«**x^^-^«B««3 3a, YxT—vam 

[0 0 17] X^-v'MrttWS 3 a, Y*X-^§* 
Krf$«33b, 0^f^81«i3 3clt HtJlELfc 
X^f-^ll, Y^f-^12, 0*^-^1 3 ^rS2 

m-rzm®*-*%%fr. =iyhn-73 2H4xb 
n^Wft^/scr^^-^^gi^Hs x*x 

Klixyn^3 4a, 3 4 b, 3 4 c K <fc <9 $ 
[0018] (21 3 ft±ffi{Jm&&ffl*>Jr-yMg 2 1 fcW 

jJrfcotfy^Xp , Y P XGLW&ftft-T-ttfWiSlrix 

* tttt?tt3&irakB* Srffl v ^TIEfllft tr $/ ^-CfflM 
£ix£o ftfe\ ttBfcAffl-*'-*!** lR)ia^1-J: 5 K 

[0 0 19] H4tttttUgB2 2fcJ:&*fflSJve:i* 

3 ioiis±^^snfcttfi*«>ffl^-^S:^-f-0-e 

fc5o ttB&ftffl^'-^fc'y^Xp , Yp tt, RBIw 



6 

3/4g* (PJ^lli2 0 O^m^f ^^^(7) 

±S5Itfl<01/l 0-1/2 0#3£ U\, 
[0 0 2 0] #S«(OXY^f-i^att, H 4121*1- 

^Wfi©^XY^f^^ttf^S:ff5^^ JJE 

<Mt#>s *IUIS«<oxY^^-^ft»fB»« (Bit 
to ft, 3— i>*-trv^«)»o^(OB*»ftSr 
£T£^£ffcBfc*fME) tU, ^~*3 l<nmft<0 

i/i oa«^K**n* 0 

[0 0 2 1] *M1fam<DXYXT-i?\z2:Z>X, 
^ll:77^^F ■ -*»-?h^x?'<*-^i>myt 

20 [00 22] (1) W2\Z&LtzXXT—&mWffltft3 
3 a, Y*X— ^K»««^ 3 bfc±DX, Y*T—i? 
£r»U 1211 |:SLfc0^f-yi 3£^:xn-^3 
4a, 3 4btJ:9ft*5«]*fiWBcai*S*a. 
(2) 8^f^l3lH7-^S:ifU H^LftV* 

[0 0 2 3] (3) ■ llZ»UMftttttB2 2<Og«3S 
30 -T-2 2 b^J:0gfftSnfcH«*rH2I^Lfcli«*aa 
3£fi3 0K&OT&31U * = # 3 lKg^-T^o ^= 
#3 1KB, H5 (a) fc«T±5l-4WKM> 

Mtt^aSSB3 0ll±IEttB^ftffl^"^^^=.^ 3 1 
±<75ffiS (XO, YO ) £!Bt61-*o 
(4) hi«It*tt»c<SJ;5^ X 

^KK««3 3 a , Y^^-^TOWIS 3bl: 

zvmimmmm (x, y) »tx, y^x-^i i, 

12M$t5, X, Y^7-v?ll, 12<^IEWS 
40 littllEL^V3-^3 4 a, 3 4 b K J: DtftfflSn,. 
nyhn-73 2(j;iy3^3 4a p 34b^*^ 
HK4<±Ejffig»ttEiB (X, Y) ^#j6Lfcflt^4ft 
J: 3fc, X^7^I»ffl3 3a s Y^^-^Bifcai 
^3 3 b£iESH-So 
[00 24] (5) ^ffi^S2 2lCj:9ffi@*s!>ffl^^ 
2 1 ±<0&gfctf>ffl-^-* Sr^Ui 2 2 

IU ^^3ii:$^ti, x, yxt-V 

11, 12W»»fltt, X, Y^f-S?ll, 12^ 

so 6*-^*y«HrJ:6«IMb»l*fcJ:aXu (^=^3 



(5) 



0-105242 



l^M(^l/10gS) $r£tp£)-C\ 1215 (b) \ztf; 
1-J: 3 l<Dliffi±<0teB*Affi^— *^tfc 

B (Xreal , Yreal ) tt, ***>^^<*ffiH (XCQM , 

ycom ) (HB^farrwut^-*) fcat-c-fjx 

So ntt#*3£fi3 Oli±i2&B&Affl^-*<0*~* 

3 1 ±<75ttB (Xrea! , Yreal ) *ffitfrT5. ft*, ffi 

Rft*JH-**-*jW5fJfc«>tf (Xp , Yp ) -ciEaiw 
»jMvO*Si1-*i, 3 1 fc**3*i*ffiBft 

9, ft»«*»«Sr«rlBUfcJ: 3 lcop^Ol to 

/i oa*fc-r*itf* 3 1 

[oo2 5] (6) ±xmts»wam (X, Y) fc, «t 
w&£>m^-?v*,3- (x P , y p ) , ixs/misat 
(xo , yo ) fc*»6 % &«**!>ffl^-^****>a^< 

£<£B (Xcom , Ycom ) frpfttftHIgB 3 0 \Z J: 9 ft 

ftg (Xcom , Ycom ) fc*ftfi*i6«rRWi-SH'e*) 
9, flit* M5£f£»SS8 (X, Y) = 7 0 0, ftfift 
^l^^fyf (Xp , Yp ) =2 0 OOfcf, tDJN 20 
ffig (XO , YO ) fcttHftAfl^-*fl*#**>S*<# 
ttg (Xcom , Ycom ) ©Xl/ifllOOftO^ 
R (Xcom , Ycom ) ^ ttWBte*-t"J: 5 fcftS. 

[0 0 2 6] (7) 3 l±<Bffi«ft»ffl-e-*# 

±E***5^*tt« (Xcom , Yco i ) IC-STS «fc 

5k, x^^-^wwwus 3 a, Yxr-vmwmm 

3 3bKot!9X f Y^f-v^ll, 1 2 %®m£ltZ>o 
(8) H*L4v«**BMtS«^&^^^/<^-v# 

-?<nfr<DD->( h iBJt-r So 30 
ETF, ±IB (4) - (7) O&SlSr&OSgU !7-?<o 

[0 0 2 71 ft*, 3 1 iC^StifcflfcBftAffl 

-7-*<DfrB&, g«*^2 2b^H*-C«:*5fcr^-fe 
/Mfi-CMjEi-ixtf, X, Y^7^11, 12*±BMfc 
fifc*ffl^-*<0fcr</^ (Xp , Yp ) KToWSTffi 
Bftfc-rsr S Q ttBft»ffi**--A* 

#*fcffi*Lfc«WH¥6 - 1 1 7 8 7 1 ^K^Lfcfrffi 40 

[0 0 2 8] W:, ±E«ffi»fi2 2<D»fc*4r-yufi 

Sr^-fEJ-efc 0 , HB ( a ) ttRtUKB 2 2 £ 1 fi«»t 

S, BB (b) ttttUBEB2 2*2RRttfcR*K:iM 
£Sft5{fcB**ffl*^MR2 1<0*#SS:*LT*3 
9, WB«f»(OAtt^^^«w*ab»«i«B, *fc, ffi 
B»Wfl**-/i4E2 l^*Jt*«H*wffl»ttffitt*«) 
J8^-*rtU?$ftfcJ&ffl-efcS. so 
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[0 0 2 9] t£t*5igB2 2fcJ:9ffiB»Affl*4 r -/i'« 
2 l±ottB«t»^^«r / >ft< fctlB*Ui"a* 
B#*>S<DT, «ffl3£B2 2<D»#lfi-C, «^ttl^S2 
2 # X 4r-vU«0 WSfc&fjffiH A © * fcteER 3 ft T V > 
ffiB»Affl^^-^«2 1 t LT, 13 B 

(a) fc»TJ:5fc, '>ft< £fcffiBfcfcffl*^-;MS 
2 i«)*a»i«ioi/40*t**Mi4«. * 

fc, «IWSSB2 2«)W«2fl-C, ^ft^ft(D^tBgS2 
2d^B (b) ^*i-i5fc^^-/w«o*«i»!ft«5B 
A«r3dilLfc«atfcEB**bTV^*»*K:H: % ffifi* 
ftffl^^S2l«!:LT, HB (b) \z^ir^oK. 
'>ft< fctffiBftftffl^^-^«2 l^tMfiftl^ 

2 "TS C fc ir J; 9fl^aW8*4r-/i4K 2 

l $ «:/h4 < -t~S r t *-C# So 

[0 0 30] ft*. ±iaiQfi0!|-ett* ffilft&ffl*^- 

/u«2 lte^^-yi 3(o«BBfcao#it*»&^o 

&1*Lt>&®-Cft<, 0 *x-v>&Rttftv^Ki±, 
±EtiHB*WB*^-/i4E2 1 loll 

So 

[00 3 1] 

[BBOttJU K±RHLfcJ:5l=*a8BR:l8V^TH:, 
» 1 ©*y-5>«BBfc4feR*WB'*-* Sr^ffil^Rlt 

^o«tB«:*ffl-r«*ffl*RS:Rtt, *l. $2^f 

«fcR»tfenfc*fl[R»»ffl^-^«HtB«:±«B«ttJ*R 
■eftfflU *ffl»*^a^#ffiB-fixS:«jEi-5J:5K: 
«*Lfc©^, Kffiftu-lfTjSfJIIftSSrttffl-rSwf: 
ft<, Ki. ^2^X7 L -i/^Sf|^ffi:BftA-rsc 
i*s-C*«. All. *2©*^-y*r»ftS*6 
^-/u^^^ K«^)S0«fll^XffAft«a«rtt« 

So 

[BB<0ffl¥4Rn] 

[Ell] *BH«>|tRB©l7-^^y-^«)*flcBijtt: 
^-M3"CfeSo 

[112] *wA<Dnmmmy®n<Dm&*^i-m-?h 

So 

[B3l ttBft»«^^-/uS^B3ShfcttBtfc»«^ 
- ^ <D-^J fc*+H-e*) So 

[B4] <Dmffi±\zm^ztitztim&:£>m'*-? 

^^-f-El-CfeSo 

[0 5] *jB^^jfc«05ffiB»ft^W«:RM1-6B-C 
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[1217] «mSEB»fc^*--^«0*#S«)BB»S:HM 


2 2a 








2 2b 






[B8] ft^^^-^^^-^ottBMI^Sr^-rH-e* 


2 2 d 








2 2c 






[EI 9] u-ifTSWftthSrfflv^y-^^x-^ffi 


3 0 
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3 1 
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3 2 
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